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The purpose of this memo is to update the Board on the status of the Depariment’s on-
going analysis of water quality in Gulf Island Pond and our proposal for lower point
source discharge limits to meet water quality standards in the pond. This memo will also

. summarize the status of various legal and regulatory proceedings since the Board’s
February 7, 2008 appeal orders modifying the water quality certification for FPL
Energy’s Gulf Island-Deer Rips Hydro Project and the wastewater discharge permits for
Verso Paper’s Jay pulp and paper mill and Rumford Paper’s Rumford pulp and paper
mill.

February 7. 2008 Orders

In its 2008 appeal Orders, the Board established additional oxygen injection
requirernents, water quality monitoring requirements, and final pulp and paper mill
effluent limits needed to meet Class C water quality standards in Gulf Island Pond based
on the Department’s 2005 Androscoggin River Total Maximum Daily Load (TMDL)
report. The Board also directed the Department to revise and re-calibrate its water
quality model following the comrection of a dispersive mixing error (which could affect
additional oxygen injection requirements) and a recalculation of the sediment area that is
contributing phosphorus to the pond (which could affect final effluent limits for total
phosphorus and/or ortho-phosphorus. Finally, the Board provided that the parties could
fund development and use of a hydro-dynamic model to determine mixing and transport
within the pond.

Independently, the Department agreed to evaluate FPL Energy’s contention that the
Department’s water quality model held FPL Energy responsible for mitigating the impact
of discharges from upsiream municipal wastewater treatment plants on dissolved oxygen
levels in Gulf [sland Pond.

Appeals of February 7, 2008 Orders

In March 2008, FPL Energy filed a timely appeal in Kennebec County Superior Court of
the Board’s appeal order for the Gulf Island-Deer Rips Hydro Project. Verso Paper,
Rumnford Paper, and the Natural Resources Council of Maine have all intervened in the
case. The administrative record has been filed and the Court has ruled on a motion by
FPL Energy to supplement the agency record, The parties to the case have all agreed 1o a
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stay of the proceedings to allow the Department additional time 10 complete its modeling
effort, as directed by the Board.

In March 2008, NRCM filed and subsequently withdrew an appeal in Kennebee County
Superior Court of the Board’s appeal order for the Jay pulp and paper mill.

No olher appeals were filed.

Hydro-Dynamic Model

In its February 7, 2008 appeal orders, the Board concluded that the development and use
of a hydro-dynamic model to determine mixing and transport within Gulf Island Pond
may more accuralely predict water quality conditions than does the Department’s current
model, and may result in changes to the effluent limits and additional oxygen injection
needed to meet water quality standards in Gulf Island Pond. In its orders, the Board
included a condition that, by March 1, 2008, Verso Paper or Rumford Paper may,
independently cr in cooperation with other parties, provide sufficient funding to the
Department for the development and use of a hydro-dynamic model.

Neither Verso Paper nor Rumford Paper provided funding for development of a hydro-
dynamic model by the March 1, 2008 deadline. As a result, the Department will continue
to use its existing QUAL2E and WASP models to predict dissolved oxygen levels in Gulf
Island Pond under various pollutant loading and oxygen injection conditions.

Water Quality Monitoring Plan

In its February 7, 2008 appeal orders, the Board inciuded a condition that, by March 1,
2008, FPL Energy, Verse Paper or Rumnford Paper, independently or in cooperation with
each other, submit a plan for conducting ambient water quality monitoring, beginning no
later than June 1, 2008, to determine compliance with Class C dissolved oxygen
standards in Gulf Island Pond, and that this monitoring provide sufficient data to
determine the point of thermal stratification in the pond.

On March 1, 2008, FPL Energy submitted a water quality monitoring plan for Gulf Island
Pond. This plan included provisions to menitor dissolved oxygen and temperature at one
meter intervals from top to bottom at the deepest point in the pond. On March 24, 2008,
the Depariment issued an order approving the monitoring plan as submitted.

Upgrade of Oxvgen Injection Svstem

In its February 7, 2008 appeal orders, the Board included a condition that, by June 1,
2008, FPL Energy, Verso Paper or Rumford Paper, independently or in cooperation with
each other and Fraser Paper, submit a plan and schedule for upgrading the existing
oxygen injection system, located at Upper Narrows in Gulf Island Pond, to increase the
oxygen transfer efficiency of the system, thereby increasing dissolved oxygen levels in
Gulf Island Pond, and that the upgraded oxygen injection system be operational no later
than June 1, 2009.

On May 30, 2008, on behalf of the Gulf Island Pond Oxygenation Project (GIPOP)
Partnership (collectively, FPL Energy, Verso Paper, Rumford Paper, and Fraser Paper),
FPL Energy submitted a plan and schedule to replace the existing in-stream oxygenation
diffuser system with a new line diffuser system designed to improve the oxygen transfer
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efficiency of the oxygen injection system from 33% to 54%. On June 23, 2008, the
Department issued an order approving the upgrade plan with a condition requiring that
the upgraded oxygen injection sysiem continue to be operated in accordance with the
approved June 1999 operational plan.

The upgraded system has been installed and began-operation in June of 2009.
Review of Zero Pojnt-Source Model Simulatj

efi reed, the Department asked its contract modeler, HydroAnalysis, Inc., to determine
er nor not all municipal wastewaler treatment plant discharges upstrea.m of Gulf
Island Pond were set to zero in the “point sources at zero discharge™ model runs included
in the 2005 TMDL.

[n a June 11, 2008 report 10 the Department, HydroAnalysis, Inc. determined that the
“point sources at zero discharge” model runs had, in fact, set all upstream municipal
wastewater treatment plant discharges, as well as all upstream industrial point source
discharges, at zero. This means that, in calculating FPL Energy’s oxygen njection
requirements, the Department did not hold FPL Energy responsible for mitigating the
impact of any upstream point source discharge on dissolved oxygen levels in Gulf Island
Pond.

Renewal of Fraser Paper Waste Water Discharge Permii

On September 30, 2008, EPA renewed the wastewater discharge permit for Fraser
Paper’s Gorham, New Hampshire paper mill, subject to reduced effluent limits and
increased oxygen injection requirements, based on the Department's 2005 TMDL.

2008 Monitorin Report

In January 2009, the Department issued its 2008 Gulf Island Pond Monitoring Program
Report. The Department conducted weekly aerial flights and water quality monitoring at
one sampling station during the summer of 2008, In addition, weekly monitoring was
conducted at five sampling stations on behalf of the GIPOP Partnership.

No algal blootns have been observed in 2007 and 2008. However, while water quality
continued to improve, both instantaneous minimum and monthly average Class C
dissolved oxygen were not met up to 21% of the time above the point of thermal
stratification at several sampling stations. This confirms the need for additional oxygen
u::];cnon and lower effluent lmms as required by the Board’s February 2008 appeal
orders,

Wausau-Mosinee Mill Shutdown

On April 1, 2009, Wausau Paper announced that its Otis paper mill would be
permanently closed by May 31, 2009, and that the mill would be put on the market.
Verso Paper currently has a contract to treat the wastewater from the Otis mill at Verso’s

Jay mill wastewater treatment facility.

In an April 9, 2009 letter to Verso Paper, the Department noted that the Board’s February
7, 2008 appeal order for Verso’s Jay pulp and paper mill sets forth effluent limits for the
Jay mill both with and without the contribution of wastewater from the Wausau-Mosinee
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mill. The Department stated that; if the time comes when it is clear that the cessation of
Verso receiving wastewater from the Wausau-Mosinee mill for treaiment is permanent,
then the reduced effluent limits contained in the Board’s order for the Jay mill without
the contribution of waslewater from the Otis will go into effect.

Gulf 1sland Pond Model Recalibration

As directed by the Board, the Department asked i1s contract modeler, HydroAnalysis,
Inc., to re-calibrate the Department’s water quality model for Gulf Island Pond following
(1) the correction of a dispersive mixing error and (2) the recalculation of the sediment
area that is contributing phosphorus 1o the pond.

In an October 31, 2008 report to the Departiment, as modified on December 18, 2008,
HydroAnalysis, Inc. submitted the results of the recalibration work. The recalibrated
model increased the vertical dispersion in the pond, thus increasing modeled dissolved
oxygen levels in the deeper portions of the pond, in order to more closely match
measured dissolved oxygen levels. This in turn would reduce the amount of oxygen
injection needed to meet standards. In addition, the recalibrated model decreased the
benthic phosphorus loading to the pond, which would allow for an increase in phosphorus
loading from point sources without causing algal blooms in the pond.

Assessment of Zero-Discharpe en [njection Requirements and Allowable
Phosphorus Load

The Department then asked its contract modeler, HydroAnalysis, Inc., to run the
recalibrated water quality model to determine (1) how much oxygen injection would be
required to meet dissolved exygen standards in Gulf Island Pond with all upsiream point
sources set to zero discharge, and (2) how much phosphorus loadings from point sources
could be increased without causing algal blooms.

In an April 2, 2009 report to the De ent, HydroAnalysis, Inc. submitted the results of
the requested model runs. The results were as follows:

o  Oxvgen Injection. The recalibrated model predicts that, under low flow
conditions and with (1) all upstreamn point source discharges set to zero and (2)
the upgraded oxygen injection system operating at its expected oxygen transfer
efficiency of 54%, oxygen injection requirements would be reduced from the
105,000 pounds per day originally predicted by the Department’s 2005 model
resulis to 45,000 pounds per day.

e Phosphorus Limits: The recalibrated model predicts that chlorophyll-a
concentrations in the pond would remain below the thresheld conditions for algal
blooms with either (A) an increase of 6 pounds per day in allowable ortho-
phosphorus point source loading to the pond, or (B) an increase of 21 pounds per
day in allowable organic-phosphorus point source loading to the pond.

Based on these modeling results, the Department has determined that FPL Energy should
be responsible for injecting up to 45,000 pounds a day from the upgraded oxygen
injeclion system in order o mitigate the impact of Gulf Island Dam on dissolved oxygen
levels in the pond. The Department has also determined that point source loading to Gulf
Island Pond of ortho-phosphorus or organic-phosphorus can be increased by 6 pounds per
day or 21 pounds per day, respectively, without causing algal blooms in the pond.
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The Department then asked its contract modeler, HydroAnalysis, Inc., to run the
recalibrated water quality model to determine how much oxygen injection would now be
required to meet dissolved oxygen standards in Gulf Island Pond with all upstream point
sources discharging at their license limits or some other rate representative of a maximum
expected discharge.

In an April 13, 2009 report to the Department, HydroAnalysis, Inc. submitted the results
of the requested model runs. The results were that, under low flow conditions and with
(1) all upstream point source discharging at final license limits and (2) the upgraded
oxygen injection system operating at its expected oxygen transfer efficiency of 54%, a
total oxygen injection rate of 94,000 pounds a day at Upper Narrows would be needed to
meet standards.

Since the existing oxygen injection system has a nominal design capacity of enly 73,000
pounds per day, the Department has determined that further reductions in effluent limits
and/or additional oxygen injection will be needed to meet standards.

Plan for Additional Oxygen Injection

In its February 7, 2008 appeal orders, the Board included a condition that, by June 1,
2009, FPL Energy, Verso Paper or Rumford Paper, independently or in cooperation with
each other and Fraser Paper, submit a plan and schedule for injecting sufficient oxygen
into Gulf Island Pond to mitigate the impact of Gulf Island Dam and the Verso and
Rumford wastewater discharges on dissolved oxygen levels in the pond, based on the
Depariment’s 2005 TMDL, and that the required oxygen injection be provided no later
than June 1, 2010. A similar condition was included in EPA’s September 30, 2008
wastewater discharge permit for Fraser Paper’s Gorham, New Hampshire paper mill,

On May 26, 2009, on behalf of the Gulf Island Pond Oxygenation Project (GIPOP)
Partnership, FPL Energy submitted a conceptual plan to provide addinonal oxygen
injection, if required to meet standards, by installing an additional liquid oxygen storage
tank and or vaporizer, installing an additional oxygen supply line to Lower Narrows, and
relocating and /or installing additional oxygen diﬂgusers in the pond at Lower Narrows.

In a letter dated May 27, 2009, the Department accepted the GIPOP conceptual plan as
fulfilling the filing requirements of the Board’s appeal orders and EPA permit, pending
further discussions with the GIPOP Partnership regarding options for meeting water
quality standards without additional oxygen injection.

Proposal for Modified Effluent Limits

By letter dated August 4, 2009 (copy attached), the Department has proposed that final
effluent limits for biochemical oxygen demand (BOD) be reduced for the Verso,
Rumford, and Fraser mills, and that the final effluent limit for ortho-phosphorus from the
Verso mill be increased. The Department has determined that, with adoption of the
proposed effluent limits, Gulfisland Pond should not experience algal blooms and should
meet Class C dissolved oxygen standards under critical conditions without the need for
additional oxygen injection.
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RE: Gulf Island Pond
Gentlemen:

I am writing to you in your capacities as representatives to the Gulf Island Pond
Oxygenation Project (GIPOP) Partnership on behalf of FPL Energy, Verso Paper,
Rumford Paper, and Fraser Paper.

As you know, the Department has been working for the last year and a half with its
coniract modeler, HydroAnalysis, Inc. (HydroAnalysis), to recalibrate the Department's
water quality model for Gulf Island Pond and to run the recalibrated model to determine
(1) how much oxygen is needed to meet dissolved oxygen standards in the pond and (2)
how much ghosphorus loading can be allowed from point sources without causing algal
blooms in the pond.

HydroAnalysis has now completed the recalibration of the model and all associated
model runs requested by the Department. Based on our review of this work, the
Department is makmg the following proposal for modifications in final effluent limits
and/ot oxygen injection requirements for the Verso, Rumford, and Fraser mills and the
Gulf Island-Deer Rips Hydro Project to meet water quality standards in Gulf Island Pond
under critical conditions.

Phosphorus

As described in an April 2, 2009 report to the Department, which was previously
distributed to all the parties, HydroAnalysis submitted the results of a model run to
determine how much phosphorus loadings from point sources could be increased without
causing algal blooms in Gulf Island Pond. The recalibrated model predicts that
chlorophyll-a concentrations in the pond would remain below the threshold conditions for
algal blooms with either (A) an increase of 6 1bs per day in allowable ortho-phosphorus
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point source loading to the pond, or (B) an increase of 21 Ibs pcr day in allowable
organic-phosphorus point source loading to the pond.

Final ¢ffluent limits for phosphorus are already in effect for the Rumford and Fraser milis
and are currently being met. As a result, in accordance with the anti-backshding
provisions of state and federal regulations, these limits cannot be made less stringent.
However, final effluent limits for phosphorus for the Verso mill are not scheduled to take
effect unti! June 1, 2010. The interim and final phosphorus limits for the Verso mill are
summarized below:

Beginmng June 1, 2008 Beginning June 1, 2010
Monthly Avcrage Total
Phosphorus' Limits 150 Ibs/day 130 Ibs/day
{June 1 — September 30}
Monthly Average Ortho-
Phosphorus Limits 33 Ibs/day 22 Ibs/day
(June 1 — September 30)

Given that current modeling shows that point source phosphorus loadings can be
increased without causing algal blooms, and given that Verso has testified that it is most
concemned about-its long-term ability to meet more stringent ortho-phosphorus limits, the
Department is prepared to modify the permit for the Verso mill to increase the final
effluent limit for ortho-phosphorus from 22 Ibs/day to 28 Ibs/day, effective June 1, 2010,
subject to the condition that, based on future water quality monitoring, DEP reserves the
right to reopen and modify the permit to require reduced effluent limits as deemed
necessary to prevent algal blooms in Gulf Island Pond.

BOD and Oxygen Injection

As described in an April 2, 2009 report to the Department, which was previously
distributed to all the parties, HydroAnalysis submitted the results of a model run to
determine how much oxygen injection would be required to meet dissolved oxygen
standards in Gulf Island Pond with all upstream point sources set to zero discharge. The
recalibrated mode] predicts that Class C dissolved oxygen standards would be met in
Gulf Island Pond to a depth of 60 feet (the point of topographic isolation in the pond, pgr
DEP’s 2005 TMDL) with the injection of 45,000 Ibs/day of oxygen at Upper Narrows.’
Based on these modeling results, the Departmenl has determined that FPL. Energy should
be responsible for injecting up to 45,000 lbs/day of oxygen from the upgraded oxygen
injection system in order to mitigate the impact of Gulf Island Dam on dissolved oxygen
levels in the pond.

As described in an April 13, 2009 report to the Department, which was previously
distributed to all the parties, HydroAnalysis then submitted the results of model runs to
determine, under low flow conditions and with all upstream point sources at final license
limnits, how much oxygen injection would be required to meet Class C dissolved oxygen

! Total phosphorus equals organic phosphorus plus ortho-phosphorus.
2 This modeling assumnes oxygen injection at an oxygen transfer efﬁcmnc}' of 54%, which is the expected
efficiency of the upgraded oxygen injection system ihat began operation in June of this year.
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standards in Gulf Island Pond to a depth of 60 feet. The results of this modeling work are
summarized below.’

VERSO RUMFORD FRASER Oxygen
Injection
Current Monthly Average
BOD Limits 4500 lbs.fday4 8330 lbs/day | 9149 Ibs/day | 94,000 Ibs/day
(June 1 — September 30}

At the expected oxygen transfer efficiency of the upgraded oxygen injection system of
54%, an oxygen injection rate of 94,000 Ibs/day would result in the wansfer of 50,760
1bs/day of oxygen into the waters of Gulf Island Pond.

The existing oxygen injéction system has a nominal design capacity of only 73,000
Ibs/day. The Department notes that, under the operational plan for the GIPOP injection
system that has been in effect since 1999, the system is operated under certain low
flow/high temperature conditions at 125% of its nominal design capacity. While this
mode of operation results in a reduction in overall oxygen transfer efficiency, it does
result in an increase in the amount of oxygen transferred into the water column in the
pond. However, the total oxygen transfer is still only 40,950 lbs/day, which is 19.3% less
than the amount of oxygen needed to meet Class C standards under current effluent
limits. Therefore, further reductions in effluent limits and/or additional oxygen injection
will be needed to meet Class C dissolved oxygen standards in Gulf Island Pond.

After consideration of recent mill performance and production capacity, and after an
additional model run by HydroAnalysis, the Department proposes the following reduced
BOD limits for the Verso, Rumford, and Fraser mills to meet dissolved oxygen standards
in Gulf Island Pond without the need for additional oxygen mjection.

VERSO RUMFORD FRASER Oxygen
Injection
Proposed Monthly Average
BOD Limits 4150 Ibs/day” | 4150 Ibs/day | 5500 lbs/day | 79,400 Ibs/day
{June 1 — September 30)

? Please note that, for modeling purposes, weekly average BOD limits were used. These have been
converied here to monthly average limits, which are lower. N

* This limit includes the historic contribution of wastewater from the Wausau-Mosinee Otis paper mill to
the Verso wastewater treatment facility. The Otis mill was closed in May 2009 and is on the market. If the
cessation of Verso receiving wastewater from the Otis mill for treatment becomes permanent, Verso’s
monthly average summer BOD limit dreps to 4130 1bs/day.

* Even with the Otis mill potentially reopening, the Department believes 1hat both Verso and Rumford can
meet 1he proposed monthly average BOD limit of 4150 lbs/day. The Department recognizes that other
distributions of BOD limits among the paper mills may accomplish the same reduction in leadings to Gulf
Island Pond.
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A copy of the July 1, 2009 report from HydroAnalysis confirming that dissolved oxygen
standards will be met under these discharge and oxygen injection conditions is attached.®

Assuming that FPL Energy is résponsible for injecting up to 45,000 Ibs/day of oxygen,
Verso, Rumnford and Fraser would be responsible for injecting the balance of the required
79,400 lbs/day of oxygen based on each mill’s contribution to the BOD loading to the
pond at the proposed limits,” as follows.

FPL VERSO RUMFORD FRASER
ENERGY
Oxygen Injection Required | 45,000 Ibs/day ! 15,338 lbs/day | 11,116 Ibs/day | 7,945 Ibs/day
(% to total) (57%) (19%) (14%) (10%)

The Department expects that the cost allocation for oxygen injection in the current

GIPOP Partnership agreement can be adjusted 1o reflect these new oxygen injection

rcsponsibi]ities.s

At a presumed oxygen transfer effictency of 54%, an oxygen injection rate of 79,400
Ibs/day would result in the transfer of 42,876 Ibs/day of oxygen into the waters of Gulf
Island Pond. Operating at 125% of nominal design capacity, as discussed above, the
upgraded oxygen injection system will transfer 40,950 lbs/day of oxygen into the water

column in the pond. This is 95.5% of the oxygen injection rate predicted by the

Department’s recalibrated model as being needed to meet standards at the proposed
reduced BOD limits, and is within the explicit 10% margin of safety that is buill into the

model.

An analysis of the recent performance of the Verso, Rumford, and Fraser mills indicates
that the proposed limits are already being met, even with historic loading to the Verso
wastewater treatment plant from the Otis mill (see attached BOD discharge charts).

The proposed limits ireat the Verso and Rumford mills equally, based on the nearly
identical production capacity of these two mills. This does not reflect the fact that the
Rumford mill is further away from, and thus has a smaller impact on, Gulf Island Pond.
However, any increase in BOD limits above 4150 1bs/day for Rumford may require a
further decrease in BOD limits below 4150 1bs/day for Verso and possibiy below 5500

Ibs/day for Fraser.

$ Again, for modeling purposes, weekly average BOD limits were used. These have been converted here to
monthly average limits, which are lower.
? Using the assimilation factors from the 2005 TMDL, BOD loadings from the three paper mills to Gulf
Island Pond at the proposed limits are as follows: Verso Paper—9.41 | Ibs/day (45% of total); Rumford
Paper—&6,843 1bs/day (32% of toral); and Fraser Paper—4,891 Ibs/day (23% of toral).
* Under the current GIPOP Partnership Agreement, annual operaling and maintenance expenses, including
the cost of purchasing, storing, and injecting oxygen into Gulf 1sland Pond, are paid under the following
allocation formula: FPL Energy-14%; Verso Paper-38%; Rumford Paper-38%; and Fraser Paper-10 %.
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Given the significant investment that has been made in the upgrade of the existing
oxygen injection system, and given that any requirement for additional oxygen injection
will come at significant capital coét and on-going annual operation and maintenance
costs, and given that an adequate margin of safety can be maintained, the Department is
prepared to modify the certification for the Gulf Island-Deer Rips hydropower project
and the permmts for the Verso and Rumford mills, and to have EPA modify the permit for
the Fraser mill, to adopt the reduced BOD limits discussed above and delete the current
requirements for additional oxygen injection; effective June 1, 2010, subject to the
condition that, based on future water quality monitoring, DEP and EPA reserve the right
to reopen and modify the certification and permits 1o require reduced effluent limits
and/ot oxygen injection rates as deemed necessary to meet disseolved oxygen standards in
Gulf Island Pond.

If the reduced BOD limits discussed above, or altemative limits that will also result in
standards being met while maintaining an adequate margin of safety, are not acceptable,
then Verso, Rumford and Fraser will each be required to submit a new 125.3(f)
demonstration that the alternative of additional oxygen injection is the preferred
environmental and economic alternative to achieve water quality standards afier
consideration of other available alternatives, including additional treatment.” Both the
Department and EPA will then have to review and approve this demonstration. Given the
performance of the mills to date, it is not clear that such a demonstration would be
approved, If the new 125.3(f) demonstration is approved, then the GIPOP Parinership
will be required to inject an additional 21,000 ibs/day of oxygen at Upper Narrows or an
additional 13,000 Ibs/day at Lower Narrows, at an oxygen transfer efficiency rate of 54%
or equivalent rates at an alternative transfer efficiency, in order to meet Class C dissolved
oxygen standards in Gulf Island Pond.

Schedule for Modifications

Consistent with the Board of Environmental Protection’s February 7, 2008 appeal orders,
final effluent limits and oxygen injection requirements sufficient to meet Class C
dissolved oxygen standards and prevent algal blooms in Gulf Island Pond must be in
effect within the term of the current wastewater discharge permits for the Verso and
Rumford mills. These permits are set to expire on September 21, 2010.

The Department has confirmed with EPA that the 2005 TMDL must be modified to
reflect the changes to the model made by HydroAnalysis and any changes in effluent
limits and/or oxygen injection requirements.

Based on these considerations, the Department proposes the following schedule to
modify the existing permits, certification, and TMDL.

* The need for a new 125.3(f) demonstration by each of the mills has been confirmed with EPA and the
AG"s Office,
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By September 1, 2009

By December 15, 2009

By January 30, 2010
By Februagy 15, 2010

On June 1. 2010

DEP & GIPOP Partnership agree to reduced effluent limits
sufficient to meet dissolved oxygen standards without
additional oxygen injection. DEP & Verso agree to
increased final effluent limits for phosphorus.

DEP submits preliminary draft TMDL modifications 1o
EPA for review.

DEP issues proposed draft modifications of water quality
certification for Gulf Island-Deer Rips Hydro Project and
wastewater discharge permits for Verso and Rumnford mills.
EPA issues proposed draft modification of wastewater
discharge permit for Fraser mill. DEP issues draft TMDL
for public comment.

DEP submits final TMDL modifications to EPA for review
and approval.

EPA approves TMDL modifications.

DEP issues final modifications of water quality
certification for Gulf Island-Deer Rips Hydro Project and
wastewater discharge permits for Verso and Rumford mills.
EPA issues final modification of wastewater discharge
permit for Fraser mill.

Reduced effluent limits for BOD at Verso, Rumford and
Fraser mills and increased final effluent limits for
phosphorus at Verso mill go into effect.

If reduced effluent limits sufficient to meet dissolved oxygen standards without
additional oxygen injection are not acceptable, then the DEP proposes the following
schedule for review of the alternative of additional oxygen injection.

By September 30, 2009

By October 30, 2009

Verso, Rumford, and Fraser each submit a new 125.3(f)
demonstration that the alternative of additional oxygen
injection is the preferred environmental and economic
alternative to meet dissolved oxygen standards.

DEP & EPA approve or disapprove new 125.3(f)
demonstrations. DEP develops schedule to modify the
existing permits, certification, and TMDL in accordance
with 125.3(f) approval or disapproval.
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By November 30, 2009 If new 125.3(f) demonstrations are approved, then GIPOP
Partnership submits {inal design plans for additional
okygen injection to meet dissolved oxygen standards.

By December 30, 2009 DEP approves plans for additional oxygen injection.

By June 1, 2010 Additional oxygen injection system in place and ready for
operation.

If you have any questions or comments, please contact me by telephone at 207-287-7784

or by email at dana.p.murch{@maipe.gov.

Thank you for your continued attention 1o this important matter.

Sincerely,
&m my
Dana Paul Murch
Dams & Hydropower Supervisor
Attachments
cc: David Littell, Commissioner, DEP
Brian Kavanah, DEP
Dave Courtemanch, DEP
Gregg Wood, DEP
Rob Mohlar, DEP
Jerry Reid, AG’s Office
Jan McClintock, AG's Office

Jeff Thaler, Bernstein Shur

Jack Montgomery, Bernstein Shur

Asha Echeverria, Bemstein Shur

Juliet Browne, Verrill Dana

Scott Anderson, Verrill Dana

Virginia Davis, Preti Flaherty

Michael Kaplan, Preti Flaherty

Frank Dunlap, FPL. Energy

Nick Bennett, NRCM

Stacey Stitham, Brann & Isaacson
David Swetnam-Burland, Brann & Isaceson
Neil Ward, Androscoggin River Alliance
Steve Silva, EPA ’

David Webster, EPA



== I|| ::I - .

Facsimile: (978) 263-8%1C O T T
e-mail: BJacobs@hydraanalysisine.com 33 Clark Road, No. 1
web site: www hydroanalysisine.com Brookline, Massachusetts 02445
(617) B79-0253
July 1, 2009
Ref: J418-011

Mr. Dave Courtemanch

Maine Department of Environmental Protection
Bureau of Land and Water Quality

17 Statehouse Station

Aupusta, Maine 04333-0017

Re: Impacts on oxygen injection requirements to reductions in BOD discharge from
paper mills

Dear Mr. Courtemanch:
At your request (Courtemanch, 2009) I have analyzed the impacte of reducing the paper
mill five day biochemical oxygen demand (BODs) discharge leads to the following proposed

summer limits shown in Table 1. The right-hand column of Table 1 presents the BODs
loads previously analyzed in Jacobs (2009).

Table 1. Simulated BOD;s Discharge Rates at Paper Mills on Androscoggin River.,

Facility Weekly Average | : Previously
BOD:s Limit analyzed BODs
Loads
(pounds per day) | (pounds per day)
Vereo 5,900 6,400
Rumiord 5,900 12,500
‘| Fraser 6,190 10,298




In doing these calculations, I have employed the same procedure as described previously in
Jacohs (2009), Firat, the BOD loading rates that had been specified in the QUAL2E model
of the Androscoggin River were modified using the weekly average BODs.point loads from
Table 1. These rates are reductiona from the point load discharge rates that wers described
in Jacobs (2009) as the “permitted rate or some other rate representative of a maximum
expected condition.” The simulated discharge rates and concentrations for the point
gsources are shown in Table 2. This tabla is identical to Table 6 of Jacobs (2008), with the
exception of the BOD concentrations for the three paper mills. In caleulating the BOD.
concentrations, the ratios of BODuw BOD: in the mill effluent were set according to the
values specified in Table 8 of Mitnik (2005).

Table 2. Simulated Discharge Eate and Concentration

Ortho- Organic
Discharge | BODy | Organic | Ammonia- | Nitrate- | phosphaie | Phosphorus

Source Flow (cfs) | img/L) | N (nﬂl N{mg/ly | N{mg/L) | (mg/L) {mg/L)
Towns
Berhin 409 135 9.0 6.3 2.0 0.78 012
Gorham 1.16 135 ;| 10.8 2.0 1.9 d.16
Bethel 0.53 135 5.4 10.8 2.0 272 0.28
Rumford- 41 135 2.5 172 2.7 122 0.2
Mex
Livermore 3.1 135 4.7 8.87 1.18 0.50 0.08
Falla
Mills
Fraser
Cascade 232 178 2.6 1.78 Q.1 0.65 0.38
Rumford 52.6 75 2.1 2.08 0.13 0.34 0.19
Verso 78.9 50 4.7 - 2.67 0.08 0.05 0.26

The QUALZE model was run and the simulated BOD. and dissoclved oxygen (DO}
concentrations from the downstream end of the model were calculated as 4.27 mg/L and
6.72 mg/L respectively. These concentrations were entered as upstream concentrations to
the WASP model of the Gulf Island Pond. This model was then run and the resulting
simulated dissolved oxygen concentrations were used to ascertain whether the regulatory
standard of 5 mg/L DO was achieved at each node shallower than a depth of 60 feet.



The simulated rate of oxygen
injection at the Upper Falls was
then adjusted in order to
determine the minimum rate of
oxygen injection that would
result in compliance with the
DO regulatory standard.
Figure 1 shows the mimimum
segment concentration at pointa
downsgtream of the Upper
Narrows and shallower than a
depth of 60 feet as a function of
the simulated rate of oxygen
injection. As in Jacobs (2009),
the tranafer efficiency of the
injected oxygen - was assumed to
be at a rate of 54 percent.

The regulatory standard
wan achieved at a rate of
oxygen  injection ' of
78,400 pounds per day.
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Figure 1. Model-wide minimum dissolved oxygen
concentration above a depth of 60 feet as a
function of rate of oxygen injection at Upper

Narrows

1

Figure 2 shows the . Painibvnalliunii A g
. ='-l—i-ﬂ—|. w0 20| 6o 6o | 6o | 5s |52 |ao | 5o | 85 [73 | 7% [72]70
simulated segment-by- g * ‘:.I_:I ar | a | - ' ® lss | se| 99| es|x2 |73 [69]as
i rielgle] e e
model of Gulf Island & 7 Lea 6¢ |so]ss]
Pond for this rate of & _il-’*_%%‘%
oxygen injection and for =)

point source discharge Figure 2. Simulated dissolved oxygen concentrations at 7Q10

rates as shown in Table
2,

flow with oxygen injection at Upper Narrows of 79,400
pounds per day with transfer efficiency of 34 percent

Please contact me should you have any questions on the analysis presentad in this letter.

Sincerely,

L fb

'Bruce L, Jacohs, Ph.D., P.E.
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Rumford Paper
Monthly Average BOD Discharge and Permit Limits
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Minimum: 545 lbs./day
Maximum: 8,313 Ibs./day
Average: 3,220 lbs./day
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Verso Paper
Monthly Average BOD Discharge
and Permit Limits
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Minimum: 1,615 Ibs./day
Maximum: 12,396 Ibs./day

===Summer Limit Effective 6/1/2008 (4,500 Ibs./day)

—&— BOD Monthly Average Discharge
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5
£
S{ .
§
é
g
|

10000

s B
L=

Aep aad spunod

2000

Maine DEP
Created 2/5/2007
Revised 8/6/2007, 527/09, 7/1/09

_July2009.xls

HALEWIWASTEWATER\AdminDWRR\Gulf Island Pond\Verso Charts\Verso_Charts_Jul




60/1£/L PNE2ID S[X 600TAMY ~SUw] pasodold M IWWNG (JOF 0SIaA PIOJWNY JISRL]PUO PURIST INOVMMAUUPY ALY MTLSYMMT TV H
d=d MR

g0-6ny go-inr go-unr  s0-deg  J0-Bny Lo-inr lo-unr  godes  go-Bny 8oHnr 9Q-unp

(Aep/'sq| 00S'S) JWIT JOIWNG PESOAOI H mme
(Repysq| 671 '6) YW JOWWINS JULSd B00Z/0E/6 e
ofieyasiq ebeseAy AUIUOW OE —e—

Jwi Jusd (1lequeydag - sunr) jeuoseag pasodoid pue juaiing
pue syjuop sewwng Buung abieyssig aog abeieay Ajyuop
Jaded iaselq




S EO0TAINL ~Swi] pasodord m 1ouIUmS (JOE 0SI3A PIOJWNY JASEL|PUCH PURIS] INONRIMAUUPY ALY MIISYAMTP TV H

go-unr L0-des L0-Bny Lo-inr Zo-unp go-deg 90-Bny

(Aep/sq) 0S1'p) YW JOUWING PESOUO) ] e
(Aep/sq| 0££'8) YW JAWWING JULSd SO0Z/ | Z/6 mmmm
abieyosiq abeiany Alyluoy qOg —e—

jwi yuusd (Jequsydag - sunr) jeuoseag pasodold pue juaiing
pue syjuoly Jawwng Buung ebieyssig aog 2beseny Ajyuon
Jeded piojuny




S GO0TAIN i pasodold m PWWNG GO 019, plojwny 1asel{\pucy puels| DM AUEPYHEIVMIISYAMT T H

go-des 80-6ny 80+ g0-unp L0-des L0-6ny Lo-inr L0-unp go-des  gp-Bny o0-np 90-unp

(Aep/'sq| 051 'v) HWiI] JOWWNG PESOUCI d e
(Aep/sql 005 ') YW JOWWNS JOPIO PIEOE BODT/L/T e
eb.eyosig ebeseny AlYUoW QOG —e—

Jwr juued (Jequejdes - sunr) jeuosesg pesodoid pue Juaung
pue syjuop Jewwnsg Buung abieyssig gog abeieay Alyjuon
Jaded osiap




